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SUMMARY
Existing river pollution and water abstraction in the Ennerdale Lake- 
River Ehen system is shown tc have caused a major deterioration in the 
conditions in the Ehen fishery. This is reflected by the fact that 
catches of salmon, sea trout and smelts on the Ehen have all fallen to 
roughly -6%’ of the 1965 level; which is far worse than the deterioration 
shown in salmon catches fox' S. W. Cumberland as a whole.
Recommendations are made, in the light of proposals by North west 
Water Authority to increase water abstraction in West Cumbria, to 
prevent further deterioration in the Ehen fishery in the short term 
and to improve the situation in the longer term.
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1. INTRODUCTION
The North West Water Authority (N-.W.W. A,,}* paper entitled "Water 
Resources in West Cumbria5* dated November 1976 (reference1) was 
received by Egremont & District Anglers' Association (E. & D.A.A.) on 
kth January 1977 for discussion on 10th January 1977; leading to a 
decision on the same day by the South and West Cumberland Fisheries 
Advisory Committee to recommend one of the proposed schemes to provide 
additional water for domestic and industrial use in West Cumbria.
In view of the short notice received, the short time allowed for 
discussion and the potentially disastrous effects if the proposals 
concerning the Ennerdale Lake-River Ehen schemes were adopted, 
representatives of E. & D.A.A. were not able to give a complete statement 
of their views, although they did raise several serious objections to 
the proposals.
In order to consider the matter in detail, E. & D.A.A, requested full 
information, obtained over the last 3 years, showing the flow rate of 
the River Ehen, measured at Ennerdale outfall and at Braystones. The 
author wishes to record his appreciation to Dr. C. T. Marshall of 
N.W.W.A. who made this information available on 5th February 1977 and 
to acknowledge that many of the figures quoted in the present paper are 
derived from those supplied by Dr. Marshall.
The present paper is concerned principally with the Ennerdale Lake- 
River Ehen schemes proposed in reference 1.
2. BACKGROUND
The River Ehen is fed by Ennerdale Lake and flows about 17 miles before 
discharging into the sea at Sellafield. It has two main tributaries, 
Keekle Beck, which joins it about 7§- miles downstream from the Lake, 
and Kirk Beck, which joins it a further 6 miles downstream, about 3i 
miles from the sea.
2.1. Pollution - Very shortly after leaving the Lake, the Ehen is 
polluted by quarry drainage entering via Horse Gill Beck, which has a 
very low trout density due to its high suspended-solids content. 
Pollution from this source sometimes colours the Ehen throughout its 
length. , -
Unfortunately the major tributary, Keekle Beck, is the most polluted 
stream in the area and is devoid of fish life over part of its length 
due to drainage of toxic materials from two old coal mine waste tips. 
The Keekle has been seriously ochre-stained downstream of these tips 
at all times within living memory. This matter has been under 
investigation by N.W.W.A. for several years. It is hoped that recent 
remedial work on the tips by Cumbria County Council will improve the 
situation in the long term but it cannot be assumed that this pollution 
problem will be overcome in the foreseeable future.
In addition to this, Keekle Beck receives the effluents from three 
sewerage works, at Pica, Moresby and Cleator; the last-named being by 
far the largest. Under dry weather conditions this discharges about
1.3 million gallons per day (M.G..D.) of sewage effluent into the 
Keekle, about mile before it joins the Ehen. Although this effluent 
normally meets the chemical standards laid down by.N.W.W.A. (i.e. 
suspended solids not greater than 50 parts per million and Biochemical 
Oxygen Demand (3.O.D.) not greater than 20 ps.rts per million), the 
dilution provided by the Keekle is inadequate; with the result that the 
mean B.O.D. of the Keekle on joining the Ehen is about 5 p.p.m. and it 
is much higher than this under low water conditions.
*The letters N.W.W.A. are used throughout the present paper although 
in some cases the reference is to its forerunners, the Cumberland 
River Authority ar the Cumberland 'River Board.
2Unfortunately, there are no further significant streams entering the 
Ehen downstream of the Keekle until Kirk! Beck joins it near Beckermet,
6 miles downstream. Kirk Beck is also polluted, but in this case by 
water pumped from an iron-ore mine. This introduces a high level of 
suspended solids to the lower Ehen, some of which is deposited on the 
weeds and bed of the river as it proceeds to the sea.
Finally, at a point about 700 yards above the low-water mark, about
1 M.G.D. of diluted, comminuted sewage enters the Ehen from a factory 
employing about 4,000 people. This discharge enters the sea directly 
for about 2 hours at each high tide, but for about 20 hours per day it 
flows into the Ehen, about 700 yards above low-water mark.
The River Calder shares a common estuary with the Ehen for about J>00 
yards at low tide.
2.2. Water Abstraction - Two main abstractions of water have taken place 
from the Ennerdale Lake-Ehen system for many years via:
(1) At Braystones immediately upstream of its junction with Kirk Beck 
and immediately downstream of the N.W.W.A. gauging station, B.N.F.L, 
abstract 4 M.G.D. from the Ehen for industrial use.
(2) Water is impounded by a weir at Ennerdale Lake and a licence has 
been granted for the abstraction of 24.5 M.G.D., on condition that
7 M.G.D. of this is discharged to the Ehen as compensation water; leaving 
17.5 M.G.D. for domestic and industrial use. It should be noted that 
the abstraction from Ennerdale for domestic and industrial use only 
amounted to 7.9 M.G.D. in 1968, of which more than half went to one 
industrial user at Whitehaven. In short, the abstraction rate from 
Ennerdale lake for domestic and industrial use has roughoy doubled in 
the period 1968-1976.
The effect of this increased abstraction rate has been to increase the 
'draw-down' of the lake level, leading to the following effects on the 
River Ehen:
(a) the production of more frequent low water conditions.
(b) elimination of many small 'freshes' from the lake.
(c) reduction of the level and frequency of spates.
2.3» Fisheries - The River Ehen holds a small stock of resident brown 
trout but is mainly known for its sea trout, for which it was once 
famous; and for its salmon. Under normal conditions the seatrout and 
salmon enter the river mainly during June, July, August and September, 
but some fish also enter in May, October and November. The larger 
sea trout tend to arrive earlier than the salmon and to spawn in the 
tributaries of the main river in later October/early November. The 
salmon tend to spawn about a month later than the seatrout.
For the last 38 years E. & D.A.A. has run a hatchery at Egremont which 
yields up to about 100,000 salmon and seatrout fry per year, which are 
mainly distributed to suitable Ehen tributaries. The main potential 
nursery stream, Keekle Beck, is unsuitable because of gross pollution.
In. addition to restocking by E. & D.A.A., N.W.W.A. has also distributed 
salmon and sea trout fry over many years in the Ehen tributaries.
la common with fish from other rivers in the areat salmon and sea trout 
in the Ehen were afflicted by an epidemic of Ulcerative Dermal Necrosis 
(U.D.N.) in 1966. Fish which are apparently suffering from this 
disease, which is often fatal, are still seen in the Ehen.
3The best available measure- of the state of fish stocks in the rivers of 
the area is given by the annual returns of fish caught by anglers.
Beturns of salmon caught are made to N.W.W.A. stating in which river the 
captures were made. Much more detailed information is provided to 
E. & D.A.A. by members, who have available to them almost al 1 of the 
water fro® Egremont to the sea (approx. 8 miles). This information 
shows the catches of the anglers divided into seven zones of the river 
and also shows details of salmon, sea trout and smelts* caught.
Since returns of fish caught are usually only submitted by about 30  ^
of anglers, they cannot give a complete picture but experience has led 
the author to believe that those submitted to E. & D.A.A. are filled-in 
conscientiously and that they truly reflect the conditions on the river. 
Since the Association returns are generally consistent with those published 
by N.W.W.A., it is concluded that an equal veracity should be accorded 
to the latter.
For comparison purposes both N.W.W.A. and E. & D.A.A. statistics are 
quoted here with reference to 1965 figures as 10C$> . 1965 was chosen as 
it was . the last of four good years before fish stocks were affected by 
U.D.N.-
N.W.W.A. salmon returns for the whole of 3. W. Cumberland area are shown 
here in Table 1. (Equivalent N.W.W.A. figures are not available for the 
Mirer Ehen alone since these were not published for the years 1965-67) •
E. & D.A.A. fish returns are shown here in Table 2 for salmon, sea trout 
and smelts.
The E. & D.A.A. returns are shown graphically in Figure 1 and the 
N.W.W.A. returns for S. W. Cumberland area, as a whole, are super-imposed 
on the salmon diagram. Several significant points emerge from these 
figures viz:
1 *  All the figures show a marked drop in 1966, which can be attributed 
to U.D.N.
2, The S. W. Cumberland salmon catches appear to be levelling-off over 
the last few years at about 20^‘of the 1965 figures whereas the 
E. & D.A.A. salmon catches are settling about- 7% of the 1965 level,
i.e. the Ehen salmon fishing has deteriorated since 1965 to a much 
greater degree than salmon fishing in S..W. Cumberland generally.
3* E. & D.A.A. figures for seatrout show that catches of these, apart 
from a brief and minor resurgence in 1972 and 1973* have settled at 
5-6% of the 1965 level.
4. Smelt catches, while holding up fairly well until 1970 and showing
a very slight recovery in 1973j still appear to be falling, reaching an 
all-time low point in 1976 of k% of the 1965 level.
5. The years 197^ > 1975 and 1976 emerge as deplorably poor for Ehen 
fishing in general.
6. Although not included in Table 2, S. & D.A.A. figures for Zone 7, 
Starling Castle to the sea, which mainly consists of tidal water, show 
an even more alarming situation for sea trout and smelt catches vis:
Catches in Zone 7 taking 19&5 catches ,as 10C/o
Year 197 Zj. 1975 1976
Sea trout 6% None i%
Smelts 8% 3% 2°i
197^ also gave the poorest salmon yield on record for Zone 7*
*£tatelt is the local, name for a sea trout of less than 1-g-lbs weight.
To summarise this section,' evidence has, been presented to show that the 
Ehen fishery has deteriorated alarmingly*’ over the last 10 years to about 
6% of its 1965 level and the. tidal water has deteriorated even further, 
particularly for sea trout and smelts, during 1975 and 1976. This 
deterioration is far worse than that suffered by S. W. Cumberland rivers 
in general, as indicated by N.W.W.A. salmon returns, suggesting strongly 
that the Ehen fishery is suffering from exceptional stress conditions.
3. FLOW STATISTICS FOR THE RIVER EHEN
When considering the fishery situation, the months June-September are 
particularly significant since this is the period during which most of 
the migratory fish normally enter the river. Unfortunately, this 
period also includes the period when droughts are. most likely to affect 
the river flow. The figures in this section are based almost entirely 
on the daily flow records for 1974-76, provided by Dr. C. T. Marshall 
of N.W.W.A.
3»1« Flow from Ennerdale Lake - The average flow to the River Ehen from 
Ennerdale Lake, based on the yearly figures, amounted to 36 M.G.D. (1974), 
4? M.G.D. (1975) and 33 M.G.D. (1976). However, the averages based upon 
monthly figures for June-Sentember have'varied from 5*4 M.G.D. to 74 
M.G.D.
The compensation water flow from the lake, which is required to be
7 M.G.D. by the current licence to abstract from the lake for industrial 
and domestic use, failed in each of the 3 years since the licence was 
granted. In 1974, it failed on 61 days, in 1975 on 18 days and in 1976 
on 50 days. In 1974 and 1976 the compensation flow did not even reach
4 M.G.D. on 6 and 13 days respectively. From the fishery standpoint 
it is significant that almost all the compensation water failures 
occurred during the months June-September, although there were also many 
failures in May of 1974.
3«2. Flow at Braystones - The long term average flow of the Ehen at 
Braystones is about 120 M.G.D. but annual average of 98,. 68 and 59 M.G.D. 
were recorded in 1974, 75 and 76 respectively. The daily averages, 
based upon monthly figures for June-September varied from 13 M.G.D. to 
140 M.G.D., the overall mean for these m6nths being'43 M.G.D.
A flow of 20 M.G.D. at Braystones has special significance with regard 
to the biological condition of the river (see Discussion 4.1.2) so-the 
frequency with which the flow has fallen below this is shown in 
Table 3.
The frequency of significant high flows is also especially significant 
on a spate river like the Ehen, sustaining migratory fish and 150 M.G.D. 
has been chosen as a significant high flow, based on considerations 
which will appear in the Discussion section (4.1.1). This information 
is shown in Table 4.
4. DISCUSSION OF CONDITIONS ON THE RIVER EHEN
4.1. Collation of River Flows with Observed Conditions - The observations 
o.f the members of E. & D.A.A. represent a great fund of information 
about conditions on the Ehen, extending back over more than 50 years.
The detailed river-flow statistics supplied by N.W.W.A. for the last 3 
years has enabled the Association to relate recorded observations, based 
on river height, with river flow measurements made on the same days. 
Special attention.has been focussed on significant high water, drought 
and extreme drought conditions during the June-September periods.
54.1.1. Significant High Water - Although flows slightly in excess of 
1000 M.G.D. have been recorded at Braystones, about 300 M.G.D. is 
clearly recognisable as a minor spate. 'Freshes' at below 150 M.G.D. 
are only sufficient to stir up deposited filth on the river bed and to 
redistribute this. Not surprisingly, under these conditions fish react 
as though sickened until the level has fallen and the water cleared.
In short, brief 'freshes' of less than about 150 M.G.D. are of very 
doubtful value to fish life in the Ehen. For this reason, only 
•freshes' of greater than 150 M.G.D. at Braystones are regarded as 
•Significant High Water' with regard to relief to fish existing under 
stressed, drought conditions.
By reference to Table 4 it can be seen that such Significant High Water 
only occurred once during the crucial 3 months of June-August in each 
of the years 1974-76. This extremely low frequency of 'clean' freshes 
on the Ehen is attributed to the combined effect of low rainfall, 
excessive water abstraction from Ennerdale Lake and water pollution; 
principally from Keekle Beck. It is considered that these are major 
factors leading to the exceedingly poor yield of fish caught on the 
River Ehen during the years 197^ -76.
4.1.2. Drought - By examination of the daily flow records for the past
3 years it is found that within a few days of the flow from Ennerdale 
Lake falling to the compensation level of 7 M.G.D., the flow at 
Braystones falls to about 20 M.G.D. This is illustrated by reference 
to Table 3) which shows the frequency with which less than 20 M.G.D. has 
been recorded at Braystones during June-September, 1974-76, and Table 5> 
which shows the frequency with which the flow from Ennerdale Lake has 
been reduced to the compensation flow during the same period. The 
correlation between the two tables is obvious.
It should also be noted that these conditions prevailed for about half 
the days during these crucial months.
Records show that the effect of prolonged flows of less than 20 M.G.D. 
at Braystones, during warm, summer weather, is to cause the development 
of an algae growth which eventually covers all the river bed and all the 
water surface, apart from a small stream through the middle where 
significant water movement occurs. 'Streamers' of this algae growth 
are eventually formed in mid-water, eventually reaching from the bed to 
_ the surface in quiet water. Under these conditions, even sea trout, 
which are noted for their exuberance in normal low water conditions, 
become dull and unresponsive to angling techniques but easy prey to 
poachers. The effect of these conditions on angling can be seen by 
reference to the returns for 1974-76 in Table 2. The effect on catches 
in the tidal water is even more marked, as previously noted in sections
2 and 3*
4.1«3« Extreme Drought - During prolonged periods under compensation 
flows from Ennerdale Lake, the flow at Braystones falls from 20 M.G.D, 
to 13 M.G.D. This appears to be the lowest flow at Braystones over the 
last 3 years when the 7 M.G.D. compensation flow was maintained from 
the Lake. Thus, under these conditions 6 M.G.D. must enter the river 
between Ennerdale and Braystones. The sources of this water are 
estimated to be approximately as follows:
estimated 2.8 M.G.D. from small tributaries upstream of Keekle-Shen
junction
0.9 M.G.D. from Keekle Beck upstream of Cleator Sewerage
works
1.3 M.G.D. Sewerage works effluents to Keekle Beck
estimated 1.0 M.G.D. from small tributaries downstream of Keekle-Ehen
junction
Total 6.0 M.G.D. from Ennerdale to Braystones
6Unfortunately this state of affairs has occurred in each of the years 
1974-76 and the position has deteriorated even further due to the 
failure of the 7 M.G.D. compensation water in each of these years.
Under conditions when 13 M.G.D. is recorded at Braystones, 4 M.G.D. is 
abstracted for industrial use about 300 yards downstream of the Gauging 
Station and about 1.5 M.G.D. enters the Ehen from Kirk Beck about 200 
yards further downstream. The residual flow over the last miles of 
the Ehen is thus only 10.5 M.G.D. when the compensation flow of 7 M.G.D. 
is maintained from Ennerdale. To this is added 1 M.G.D. of diluted, 
comminuted domestic sewage, which enters the Ehen at Sellafield, about 
700 yards above low water mark.
Under the worst conditions recorded over the last 3 years, the flow 
from Ennerdale fell to 2.6 M.G.D. and that at Braystones was only 8.4 
M.G.D., i.e. the residual flow downstream of Kirk Beck must have fallen 
to only about 6 M.G.D., to which was added the 1 M.G.D. of diluted, 
comminuted sewage effluent at Sellafield.
It is hardly surprising that sea trout and smelt catches were so 
abysmally low during 1974-761
4.2. Effect of Sewage Works Effluents under Extreme Drought Conditions
- It should be emphasised at the outset-that Extreme Drought Conditions 
referred to in this paper have actually occurred in each of.the years 
1974-76, so they must be regarded as of real significance.
On 8th July 1976, the total flow of Keekle Beck, at the beginning of a 
long period of drought, was measured as 2.2 M.G.D. (Pri\Tate communication 
Dr. C. T. Marshall to A. Marshall 9/2/77). This would contain about
1.3 M.G.D. of sewerage effluent from Pica, Moresby and Cleator Sewerage 
Works. From this it can be seen that Keekle Beck, downstream of Cleator 
Sewerage Works, contained more than 50$ sewerage effluent. In view of 
the fact that this drought developed to an Extreme Drought (it lasted 
a further 2-J months), it is virtually certain that the last mile of 
Keekle Beck contained much more than 50$= sewerage effluent for 
practically the whole of this period. The Royal Commission on Sewage 
Pollution recommended that special, strict standards should be set for 
sewerage effluents when the available clean water for dilution is less 
than eight times the effluent volume but special standards have not 
■been adopted for Cleator Sewerage Works, which uses the standards 
recommended for cases where the effluent is to be diluted by 8 to 150 
times its volume of clean water.
(N.B. The Cleator Sewerage Works appears to be well-run and the effluent 
normally meets the standards laid down).
If one now considers the situation when 7 M.G.D. is maintained frpm 
Ennerdale Lake and the Braystones flow has fallen to 13 M.G.D., as 
Keekle Beck enters the Ehen, the total volume of clean water available 
for dilution of the sev/erage effluent is about 10.7 M.G.D., i.e. 
approximately 8-fold dilution with clean water; the bare minimum 
recommended by the Royal Commission (see section 4.1.3).
Whenever the compensation flow falls below 7 M.G-D. the total dilution 
of Keekle Sewerage Works effluent falls below 8, even taking into 
account the whole Ehen flow at this point.
Due to the virtual absence of further dilution downstream of Keekle 
Beck, the lower 9^r miles of the Ehen suffers' from this inadequate 
dilution of Keekle Sewerate Works effluents.
It is significant that the abundant algae growth which occurs in the 
Ehen under Drought and Extreme Drought conditions (described in section 
4.1.2) is a symptom of conditions produced by sewage pollution under which 
delicate fish are likely to be scarce or absent (Royal Commission on 
Sewage Pollution).
7 ..
These conditions should be compared with those on the River Calder, which 
enters the sea with the Ehen, yet suffers from neither sewage pollution 
nor serious algae growth.
4.3. Effect of Drought and Extreme Drought Conditions on Tidal Water
- The tidal water is of considerable importance in any river supporting 
migratory fish viz:
1. Much evidence has been obtained to show that migratory fish show a 
preference to return to the river in which they spent their early 
years and that the sense of smell is important in guiding them back to 
their native rivers.
2. Migratory fish undergo physiological changes in passing from fresh 
to salt water and vice versa. It is probably for this reason that 
migratory smelts, as well as returning mature fish, tend to spend a 
period in tidal water before committing themselves to the complete 
change of environment.
Hence, the conditions in tidal water are crucial for the well-being of 
migratory fish since poor conditions could make the river unrecognisable 
by its own stock of returning adults and could also be damaging to fish 
attempting to make the transition from salt to fresh water and vice- 
versa. •
The tidal water of the Ehen exhibits similar algae growth under drought 
conditions to those already described in section 4.1.2 and the 
migratory fish in this area are particularly severely affected by these 
poor conditions, as shown in section 2.3*
It is clear that the 'fresh' water fjow of 10.5 M.G.D., to which the 
tidal water has been regularly reduced, is inadequate for the health of 
migratory fish stocks, although the water quality is probably at least 
as important as its flow rate. The reduction of the flow to 6 M.G.D. 
when the compensation water at Ennerdale Lake fell to 2.6 M.G.D. must 
be regarded as a very serious situation, particularly in view of its 
poor quality and the addition of a further 1 M.G.D. of diluted sewage 
at Sellafield.
For the health of the Ehen fishery as a whole, the flow entering the 
sea at Sellafield should be greater than 10 M.G.D. unless the water 
quality is appreciably improved by better sewage treatment or greater 
dilution of sewerage effluents (see section 4.2).
5. DISCUSSION OF .N.W.W.A. PAPEB ENTITLED 1 WATER RESOURCES IN WEST 
CUMBRIA' IN THE LIGHT OF CONDITIONS ON THE RIVER EHEN
5.1. General Comments - Although the N.W.W.A. paper mentions migratory 
fish, angling and the importance of amenity considerations in its 
introduction, these matters are not seriously discussed in the rest of 
the paper, especially with regard to schemes involving Ennerdale Lake 
and the River Ehen, which are obviously favourites for further 
exploitation.
It is noteworthy that N.W.W.A. expected an urgent decision to be made 
on which scheme to proceed with, without any serious study of the 
fishery or amenity aspects being presented to those responsible for the 
decision. Sections 1-4 of this prestent paper go some way towards 
redressing the balance. 1
8The possible further use of Wastwater as a source of additional 
domestic and industrial water is covered in one paragraph and dismissed 
in the final sentence which states "There is at present no artificial 
control of the level of the lake (Wastwater) and it is likely that any 
proposals to introduce such control would give rise to substantial 
objections on amenity grounds”. On the other hand the N.W.W.A. paper 
appears to consider that it will be acceptable for Ennerdale Lake to. be 
controlled artificially with a height variation of 11 feet. This is 
'justified' by the statement that ’’Significant additional exposure (of 
shore line) would not be expected to occur more frequently than about 
once in 10 years not last longer than k-6 weeks”. However, experience 
at Thirlmere leads one to expect that, once the means for gaining 
additional control of Ennerdale Lake level has been installed, it will 
eventually be used to the full.
From the evidence given earlier in the present paper, it is clear that 
the River Ehen fishery is already suffering from the combined effects 
of industrial and domestic effluent disposals and from water abstraction. 
The situation is so serious that the continued existence of the Ehen as 
a migratory fish river is in question. Under these circumstances, to 
proceed with a scheme for further water abstraction from the Ennerdale- 
Ehen system without proper consideration of the environmental impact 
seems to be completely out of time with modern thought.
More detailed consideration will be given to the N.W.W.A. paper in the 
following sections, which are titled to correspond with the section 
titles used in the N.W.W.A. paper.
5.2. Additional Unsupported Abstractions from the River Ehen - This 
proposal involves:
(a) the abstraction of an additional 2 M.G.D. by B.N.F.L, from the lower 
Ehen.
(b) the replacement of the B.N.F.L, abstraction point at Braystones by 
a new one near the tidal limit, which1 would then abstract 6 M.G.D. (the 
present k M.G.D. + 2 M.G.D. referred to in (a)).
(c) construction of a low weir near the tidal limit to reduce saline 
intrusion to the new abstraction point.
(d) a fish counter would record movement of fish; presumably through 
a fish pass; although the latter is not specifically mentioned in the 
N.W.W.A. paper.
Where water abstraction is to take place, the principle of placing the 
abstraction point as low as possible on the river is a thoroughly good 
one but the proposal does not state how much water will be left flowing 
to the sea from the River Ehen.
From section 4.1.3 of this paper, it can be seen that the abstraction 
of an extra 2 M.G.D. at the tidal limit will only leave a residual flow 
of 8.5 M.G.D., when the compensation flow from Ennerdale is maintained 
at 7 M.G.D. for prolonged periods. If the compensation flow should fail 
again under extreme drought conditions, a residual flow of only h M.G.D. 
can be envisaged in the tidal waters; to which is added 1 M.G.D. of 
diluted sewage. This situation must not be allowed to occur, i.e. the
7 M.G.D. compensation water from Ennerdale Lake, which is a condition 
of the licence to abstraction must be honoured by N.W.W.A.
In addition it must be apparent from the previous sections that 8.5 M.G.D. 
ie too small a. residual flow in the tidal water and the extra 2 M.G.D. 
required by B.N.F.L, should be supported by an additional 2 M.G.D. from 
Ennerdale Lake, as an interim measure. This could entail drawing the 
lake down to an even lower level than during the summer of 1576, should 
a similar extreme drought occur in this interim period.
9These are only stop-gap measures which, while improving the situation 
on the Ehen downstream of Keekle Beck, would still not maintain this 
water in a healthy condition for migratory fish under drought or 
extreme drought conditions; which as have occurred in each of the last
3 summers.
In addition to these steps it is necessary to increase the standards 
of the Keekle Sewerage Works effluents and to make proper arrangements 
for the disposal of sewage from the factory at Sellafield.
5«5« Redeployment of Ennerdale Water - This N.W.W.A. proposal is to 
make releases from Ennerdale Lake to the Eiver Ehen at "low natural 
flow” to support continuous abstractions by B.N.F.L, at the tidal limit, 
with the lake outflow maintained at 7 M.G.D. A prescribed residual flow 
of 10 M.G.D. is proposed initially at the tidal limit, with the 
possibility that after a few years this could be altered on the basis 
of information gathered on fish movements.
Some ambiguity exists concerning the interpretation- of the "prescribed 
residual flow of 10 M.G.D. at the tidal limit". "Residual flow" has 
been taken to mean the flow after abstractions at the tidal limit but 
it has also been interpreted by N.W.W.A. representatives as before 
abstractions at the tidal limit. If the former is correct, the proposal 
is almost identical to the short-term proposals made in section 5*2 
of this paper but if the latter, it is completely unacceptable since it 
would reduce the extreme drought flow in the tidal water to less than
4 K.G.D., which is probably lower than it has ever been.
The intention to monitor fish sovements through the proposed tidal weir 
could lead to very ambiguous results due to the fact that, especially 
during hot summer weather, mullet are known to pass from the sea into 
fresh water in the Ehen; returning with the falling tide.
In any case, the question of the quality of the tidal waters is of 
equal, and possibly of greater importance than the.quantity, when 
considering the well-being of sigratory fish, i.e. the question of whether 
the water is fit to maintain migratory fish in good condition is quite 
as relevant as whether they are capable of passing through it.
5»4. Provision of Additional Storage at Ennerdale Water - The third 
N.W.W.A. proposal involves raising the level of the weir at Ennerdale 
Lake by 4 feet, making provision for reducing the level by an additional
2 feet and making a new fish pass into the Lake. This would yield more 
than 800 million gallons of additional storage capacity in the lake.
It was estimated in the N-W.W.A. paper that this would make available 
about 9 M.G.D. of additional water supplies.
Unfortunately, it can be seen from sections 1-4 that the Hiver Ehen 
requires about 20 M.G.D. in the lower reaches to maintain it in a 
healthy state. Since its natural flow under extreme drought conditions 
is only 13 M.G.D. at Braystones, about 7 M.G.D. of extra clean water is 
required from the lake, under these conditions, mainly to offset the 
effect of sewage and other pollution from Keekle Beck. While most of 
this water could be made available for abstraction at the tidal limit, 
this would-leave very little extra for additional domestic or industrial 
abstraction from Ennerdale Lake.
It lias already been shown that, over the years 1974-76, Significant High 
Water only occurred on the Ehen once per year in the most significant 
months of June-August (Table 4). It is highly likely that, if the 
abstraction rate from Ennerdale Lake is increased in future, natural high 
water from this source will be eliminated during the whole of the period 
when migratory fish are trying to run the river. Artificial freshes from 
the lake at monthly intervals sight improve the situation but this is 
not proven and these would probably require a flow of greater than 150 
M.G.B. at Braystones to be effective; which would make large inroads 
into the newly created storage capacity.
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5»5» New Reservoir at Worm' Gill or Bleng,- These schemes would yield 12 
and l4li.G.D. respectively and are rejected in,the N.W.W.A. paper since 
they could not be completed until 1985 at the earliest and additional 
supplies are required before then.
Subject to a detailed consideration of the environmental impact, either 
of these schemes would appear to be attractive since neither affect 
existing rivers or lakes having major pollution or abstraction problems.
5«6» Abstractions from the River Derwent - It is outside the scope of 
this paper to comment on the overall scheme for provision of additional 
water from the Derwent. However, there is a danger that, in the event 
of the water being passed to the Ehen from the Derwent via Keekle Beck, 
additional toxic materials may be leached from the areas of the old 
coal mine waste heaps at Oatlands and Moresby and could have an adverse 
effect on fish life in the Ehen under low water conditions.
This should be checked over a prolonged period by comparing water 
•analyses at varying natural flow rates in the River- Keekle. Subject to 
this doubt, extra water flowing down Keekle Beck under low water 
conditions could be advantageous to the River Ehen fishery as a whole.
(N.B. The National Coal Board are proposing to carry out open-cast coal 
working in the Keekle area and the Keekle water quality must be 
protected during these operations).
3*?- Additional Abstractions from Wastwater - Although the N.W.W.A. 
paper dismisses artificial control of Wastwater by saying that there 
would be ^substantial objections on amenity grounds”, a similar 
argument can be put forward for the Ennerdale Lake scheme. It appears 
unreasonable to abstract water from Ennerdale until the lake is 
disfigured and the migratory fish run on the River Ehen is destroyed 
before turning to another source of water. Perhaps Wastwater should be 
reconsidered as a minor and temporary source of water until the Worm 
Gill or Bleng sources can be made available.
6, CONCLUSIONS
6.1. The River Ehen fishery is currently' suffering because of existing 
water abstractions and pollution.
6.2. The effluent from Cleator Sewerage Works, while generally meeting 
the N.W.W.A. requirements, is not adequately diluted with clean water 
under drought conditions.
6.3. As a result of 6.2, under drought conditions the River Ehen water 
quality downstream of the River Keekle is inadequate for a river 
sustaining brown trout, sea trout and salmon.
6.4. The compensation flow of 7 M.G.D. from Ennerdale Water has frequently 
mot been, maintained in each of the last three years.
6.5. Under present conditions, a minimum flow of about 20 M.G.D. is 
required on the River Ehen at Braystones to maintain marginally 
adequate water quality for fish of the salmon family.
6.6. The fishery and amenity aspects have not been adequately considered 
in the K.V/.W.A. paper on ’’Water Resources in West Cumbria” and 
information of these matters should be provided to interested parties 
before any new abstraction or discharge is accepted*
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7. RECOMMENDATIOHS
7»1» The existing 7 M.G.D. compensation water flow from Ennerdale Water 
to. the River Ehen should be maintained at all times.
7«2. No further abstractions should be made from the River Ehen without 
being supported by an equal release of clean water from Ennerdale.
7»3« Unless the water quality in the Ehen estuary is significantly 
improved, the flow downstream of the proposed new B.N.F.L, abstraction 
point should not fall below 10 M.G.D.
7»^ » Additional sewage treatment should be given at Cleator Sewerage 
Works so that a major improvement can be made in the effluent; 
particularly under drought conditions.
7»5« The B.N.F.L, sewer outfall to the River Ehen estuary at Sellafield 
should be extended to below low water mark in the sea.
7.6. In view of the existing heavy industrial and domestic use of the 
Ennerdale Lake-River Ehen system, both for water abstraction and waste 
disposal, alternative sources should be reconsidered before a firm 
commitment is made to any major alteration of the Ennerdale Lake weir 
level.
TABLE 1 - N.W.W.A. figures for Salmon caught in S. W. Cumberland Rivers (rod and line) 
(Expressed as a percentage of the 1965 figure)
Year 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
Salmon Caught (%) 100 65 . 39 25 28 29 26 17 ■16 24 15 Not Reported
TABLE 2 - E. & D.A.A. figures for Salmon, Sea trout and Smelts caught on the River Ehen (rod and line) 
(Expressed as a percentage of the 1965 figure)
Year 1963 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
Salmon Caught 100 55 10 11 17 28 8 6 7 5 7 9
Sea trout Caught 100 37 18 24 11 13 5 8 14 5 6 5
Smelts Caught 100 34 16 21 18 32 8 8 10 6 5 4
TABLE 3 - Frequency with which the River Ehen Flow at Braystones fell below 20 M.G.D.
Month
Number of days in the month when the flow-fell belcw 20 M.G.D.
197^ 1975 1976
June 27 22 . None
July 15 19 3 (but only 2 days 
over 25 M.G.D.)
August 2 28 31
September None 7 19
Proportion of the 
4 month period in 
which the flow at 
Braystones was 
less then 20 MGD
36# 62#
TABLE h - Frequency of Significant High Water on the Ehen at Braystones
Flows greater than 150 M.G.D. are regarded as Significant High Water (see section 4.1.1)
Month
Number of occasions on which the flow at Braystones 
exceeded 150 M.G.D.
1974 1975 1976
June None None 1
July None 1 None
August 1 None None
September 3 (extended) 2 1
TABLE 3 - Frequency with which the Flow from Ennerdale Lake to the River Ehen fell 
to the Compensation Flow (or less) ~
N.B. Although the compensation flow should be 7 M.G.D., a figure of 9 M.G.D. is used 
for the purposes of this table to allow for the difficulty in setting the flow 
precisely at 7 M.G.D. without falling below this (e.g. the flow is hardly ever at 
precisely 7*0 M.G.D.)
Month
Number of days in the month when the flow was at, or below,
compensation level
1974 1975 19 76
June 28 24 1
July 20 20 22
August 5 15 26
September None 8 25
Proportion of 4 
month period in 
which the flow 
from Ennerdale was 
at or below 
compensation level
b3% 55% 61#
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